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of the storage battery-generator system, indicating that the
battery 1s not receiving charge. A second plurality of light
sources that light only when the voltage of a storage battery
in a storage battery-generator system 1s above a predeter-
mined voltage value, which 1s between the nominal voltage

value of the storage battery and the charging voltage value
of the storage battery-generator system, indicating that the
battery 1s receiving charge.
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DEVICE TO DETECT CHARGING
CONDITION OF A STORAGE BATTERY

BACKGROUND OF THE INVENTION

At present the condition of the electrical system 1n
vehicles with combustion engine 1s indicated by an electro-
mechanical or digital voltmeter. In addition an extra con-
ductor may be run from the generator to an indicating light
on the instrument panel. The common vehicular driver
cannot make judgment with the indication provided by the
voltmeter and therefore 1s useless for him, 1t 1s only an
ornament for him.

U.S. Pat. No. 4,027,231 indicates only discharging con-
dition of storage batteries.

U.S. Pat. Nos. 4,943,777; 5,130,659 and 5,496,658 teach
devices extremely complex.

SUMMARY OF THE INVENTION

The principal object of the present invention 1s to provide
a device to detect the charging condition of the storage
battery on a vehicle with combustion engine economically
and effectively by using simple passive electronic compo-
nents.

It 1s also an object of the present invention to provide a
device to provide indications of simple interpretation.

A further object of the present invention 1s to provide a
device of relatively small size.

Another further object 1s to provide a device that enhances
the safety of vehicle drivers.

All storage batteries have a nominal voltage when 1s fully
charged and 1s normally called the battery voltage, and 1s
approximately 12.7 volts for common lead-sulfuric acid
storage batteries used 1n automotive vehicles. When a stor-
age battery 1s being charged, the voltage increases by some
value that depends on the generator or charger characteris-
fics. In the common automotive vehicle with combustion
engine 1t 1s approximately 14 volts. When a battery 1s being
discharged the voltage decreases by some amount relative to
the nominal voltage that depends on the rate of discharge.

The present invention provides a plurality of light sources
generally green light emitting diodes (LEDs) that turn ON
only when the voltage of an storage battery-generator sys-
tem 1s above a predetermined value which 1s between the
nominal voltage value and the charging voltage wvalue,
indicating that the storage battery i1s being charged. Another
plurality of light sources, generally red blinking LEDs, turn
ON only when the voltage of the storage battery-generator
system 1s below a predetermined voltage value which 1s
between the storage battery nominal voltage and the charg-
ing voltage value, indicating that the storage battery is not
bemng charged. A continuous indication of the storage
battery-generator system condition 1s therefore provided.
Audible signals may be provided. Two simple and economi-
cal preferred embodiments using solid state components are
used to perform the described operation. In a first preferred
embodiment a voltage sensing network and two inverting
logic networks are used to energize the plurality of light
sources. In a second preferred embodiment a voltage sensing
network, a reference voltage network, a voltage divider
network, and a voltage comparator network 1s used to
energize the plurality of light sources.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 and FIG. 2 are schematic diagrams of the circuitry
of a first and second preferred embodiments to detect
condition of a battery 1n a battery-generator system.
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FIG. 3 1s a view of a printed circuit board that may be used
for the circuitry of a first preferred embodiment.

FIG. 4 1s a view of a printed circuit board that may be used
for the circuitry of the second preferred embodiment.

FIG. 5§ 1s a view of a face-plate that may be used with the
first preferred embodiment.

FIG. 6 1s a view of a face-plate that may be used with the
second preferred embodiment.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

A First Preferred Embodiment

Referring to FIG. 1 voltage sensing network 10 consists
of terminals 11a and 115 to be coupled to the terminals of a
storage battery, resistors 12 and 13, zener diode 14 and diode
rectifier 15. First inverting logic network 16 consists of
switching transistor 17, resistor 18 coupling said voltage
sensing network 10 to the nput gate of said first mnverting
network 16, limiting current resistor 19, and a first plurality
of LEDs 20, generally blinking red LEDs, coupled to the
output gate of said first inverting network 16. Second
mverting logic network 21 consists of switching transistor
22, resistor 23 coupling output gate of said first logic
inverting network 16 to input gate of said second logic
mverting network 21, limiting current resistor 24 and a
second plurality of LEDs 25, generally green LEDs, coupled
to output gate of said second inverting logic network 21.
Now the operation of the first preferred embodiment will be
explammed. When voltage V across said terminals 114 and
115 1s below a predetermined voltage value which 1s
between the nominal voltage of an storage battery and the
charging voltage of the system battery-generator the bias to
transistor 17 1s low and therefore the output gate of said
mverting logic network 16 1s high. LEDs 20 will light
indicating that the storage battery 1s not receiving charge.
The 1input gate of said second inverting logic network 21 1s
hiech and the output gate of said second inverting logic
network 21 1s low, LEDs 25 will not light. If voltage V
across said terminals 1la and 11b 1s above the predeter-
mined voltage value, which 1s between the nominal voltage
and the voltage value under charging condition of the
storage battery-generator system, bias of said transistor 17 1s
high and becomes conductive grounding said LEDs 20 and
will not light. Bias of said transistor 22 1s low, output gate
of said mverting network 21 1s high and said LEDs 25 will
light, indicating that the battery 1s receiving charge. In FIG.
3 printed circuit board 26 shows an arrangement of the
clectronic components yielding an approximate dimension
of 4 centimeter by 3.5 centimeter. FIG. 5 shows a face-plate
27 with 1mscriptions that allows the light emitted by said 20
and 27 to be projected outwardly. C 1s the abbreviation for
charging and NC 1s the abbreviation for not charging.

A Second Preferred Embodiment

Referring to FIG. 2 voltage sensing network 40 consists
of terminals 41a and 4156 to be coupled to the terminals of
a storage battery, diode rectifier 42, zener diode 43 and
resistor 44. Voltage reference network 45 consists of diode
rectifier 46, resistor 47 and zener diode 48. Voltage divider
network 49 consists of resistors 50, 51 and 52. Network
comparator 533 consists a first and second voltage compara-
tors 55 and 56, diode rectifier 54, first plurality of light
sources 57, second plurality of light sources 89, and limiting
current resistors 38 and 60. Negative mput of said first
voltage comparator 55 1s coupled to said voltage divider at
a point between said resistors 50 and 51. Positive input of
said voltage comparator 55 1s coupled to negative mput of
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saild second voltage comparator 56 and to said voltage
sensing network 40. A first plurality of LEDs 57, generally
oreen LEDs, 1s coupled to output of first voltage comparator
55 via limiting current resistor 33. Positive mput of said
second voltage comparator 56 1s coupled to said voltage
divider network at a point between said resistors 51 and 52.
A second plurality of LEDs §9, generally blinking red LEDs,
1s coupled to the output of said second voltage comparator
56 via limiting current resistor 60. Now the operation of the
second preferred embodiment will be explained. When
voltage V across said terminals 41a and 41b 1s above a
predetermined value, which 1s between the nominal voltage
value of the storage battery and the charging voltage value
of the battery-generator system, the voltage input of said first
and second comparator 55 and 56 1s greater than the refer-
ence voltage, then the output of 55 1s high and the output of
56 1s low. LEDs 57 will light indicating that the battery is
being charged. When the voltage V 1s below the predeter-
mined value, which i1s between the nominal voltage value
and the charging voltage value of the battery-generator
system, the voltage input of 535 and 56 1s lesser than the
reference voltage, then the output of 55 1s low and the output
of 56 1s high. LEDs 59 will light indicating that the battery
1s not receiving charge. The voltage reference of said second
voltage comparator 56 is slightly lesser than the reference
voltage of said comparator 55 to compensate for hysteresis.
Operational amplifiers may be used instead of voltage
comparators. In FIG. 4 printed circuit board 62 shows an
arrangement of the electronic components yielding an
approximate dimension of 3.5 centimeter by 5 centimeter.
Voltage comparators 55 and 56 are provided by IC 61. FIG.
6 shows a face-plate 63 with inscriptions that allows the light
emitted by said 57 and 59 to be projected outwardly. C is the
abbreviation for charging and NC 1s the abbreviation for not
charging.

The present disclosure contains that contained in the
appended claims as well as that of the foregoing description.
Although the 1mvention has been disclosed 1n 1its preferred
forms with a certain degree of particularity, it 1s understood
that the invention of the preferred form has been made by
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way of example, that numerous changes 1n the details of
construction and the combination and arrangement of parts
may be resorted to without departing from the spirit and
scope of the invention.

What 1s claimed 1s:
1. A device to detect charging condition of storage bat-
teries comprising in combination:

a voltage sensing network;

a first logic inverting network with 1its iput gate coupled
to said voltage sensing network;

a first plurality of light sources coupled to the output gate
of said first logic mverting network;

a second logic inverting network with its input gate
coupled to the output gate of said first logic inverting,
network;

a second plurality of light sources coupled to the output
gate of said second logic inverting network;

a printed circuit board to contain the electronic compo-
nents; and

a face-plate with mscriptions that allows the light of said

light sources to be projected outwardly.

2. A device as set forth 1n claim 1 wherein, upon coupling
said voltage sensing network to a battery, said first plurality
of light sources light when the voltage sensed by said
voltage sensing network 1s below a predetermined voltage
value which 1s between the battery nominal voltage value
and the charging voltage value of the battery-generator
system. This indicates that the battery 1s not receiving
charge.

3. A device as set forth 1n claim 1 wherein, upon coupling
said voltage sensing network to a battery, said second
plurality of light sources light when said voltage sensing
network senses a voltage above a predetermined voltage
value which 1s between the battery nominal voltage and the
charging voltage value of the battery-generator system, this
indicates that the battery 1s receiving charge.

% o *H % x



	Front Page
	Drawings
	Specification
	Claims

